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2. Spread the cells on an agar plate containing kanamycin. Incubate the plate overnight at 37 °C.
3. Inoculate 10 ml LB medium containing 50 μg/ml kanamycin in a conical tube with a single colony from the plate. Grow to saturation overnight at 37 °C with shaking at 200 rpm.
www.bio-protocol.org/e2352 8. Re-suspend the cell pellets in 10 ml lysis buffer (see Recipes).
9. Add 20 mg lysozyme and 100 μl of 100 mM PMSF (1 mM final concentration).
10. Incubate 1 h on ice.
11. Sonicate the cells in a conical tube on ice (amplitude 25%, 1 sec ON/ 1 sec OFF, pulse 30 times).
Repeat the sonication process 5 times.
12. Transfer the sonicated cells to a 1.5 ml microtube using micropipette and pellet debris by centrifuging at 4 °C, 11,000 x g for 30 min.
13. Filter the supernatant through a 0.45-μm syringe filter and collect it in a 50 ml conical tube.
14. Add 2 ml Ni-NTA agarose to the lysate. Swirl agarose beads before adding. Incubate for 1 h with rotation at 4 °C. 18. Elute the bound protein with 10 ml elution buffer (see Recipes). Collect the eluate in 1 ml sequential aliquots in 10 microtubes.
19. Using a Bradford assay, determine the protein concentration in each fraction.
20. Apply the eluate that contains the fusion protein to a protein concentrator (100K MWCO).
21. Centrifuge at 4 °C, 3,000 x g until the sample volume is reduced by 90%.
22. Apply 4 ml protein storage buffer (see Recipes) and centrifuge at 4 °C, 3,000 x g, until the volume is reduced by 90%.
23. Elute the protein on the filter with 300 μl protein storage buffer.
24. Measure the protein concentration through Bradford assay with standard BSA in the spectrophotometer (the final concentration of SpCas9 should be approximately ~10 mg/ml).
Notes: a. Identify which samples from each step contain the fusion protein by SDS-PAGE. b. You should verify the activity of Cas9 protein using an in vitro cleavage assay.
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Note: Purified DNA template can be stored at -20 °C.
Table 3. Oligos for in vitro transcription
Oligo F (target specific) After the pre-indexed amplification, amplify the PCR products with universal index primers.
Purify the amplicons using a PCR DNA purification kit and measure the concentration of library using a spectrophotometer.
Targeted deep sequencing
We perform targeted deep sequencing using an Illumina Miseq Reagent Kit (v2).
Data analysis
A. Analysis of targeted deep-sequencing data 1. We use Cas-Analyzer in RGEN tools (http://www.rgenome.net/cas-analyzer/) ( Figure 6 ). has a broad range of searching options on the number of mismatches (10 bp) and DNA or RNA bulges (2 bp).
2. Genomic DNA preparation from wild-type cells and isolated mutants.
3. For predicted off-targets, perform NGS library preparation, targeted deep sequencing (Procedure E), and NGS data analysis. 
